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Objectives: To assess the feasibility of collecting sexual behaviour data during HIV surveillance in
antenatal care (ANC) clinics, and to establish whether these data can provide information about the
correlates of HIV infection in this population.
Methods: Sexual behaviour surveys were conducted in the context of two HIV sentinel surveillance rounds
in 11 ANC clinics in north west Tanzania between 2000 and 2002. Responses of individual women were
anonymously linked to their HIV status. Three clinic catchment areas overlapped with a community based
longitudinal study, which provided independent estimates of HIV prevalence and sexual behaviour.
Changes between rounds and differentials between clinics were assessed and a two level logistic
regression model used to identify behavioural and contextual correlates of HIV in 3689 women under
25 years of age.
Results: Women attending clinics were willing to participate in the study. The sexual behaviour data
obtained were internally consistent and tallied reasonably well with sexual behaviour data collected in the
community overlapping the clinic catchment. Clear relations emerged between HIV infection and measures
of sexual exposure: OR 1.20 (95% CL 1.12 to 1.28) for each year of premarital exposure and 1.09 (1.04
to 1.16) for each year after first marriage; background prevalence OR 1.15 (1.04 to 1.26) associated with
each percentage point increase in background prevalence at the clinic; and certain partnership variables
such as partner’s age OR 0.58 (0.45 to 0.76) if partner less than 10 years older.
Conclusion: Conducting sexual behaviour surveys in the context of ANC clinics surveillance is feasible and
yields useful data.

I
n generalised epidemics, HIV estimates are usually based
on antenatal care (ANC) surveillance, testing residual
blood left over from routine syphilis screening.1 HIV test

results cannot be linked back to individual women, but
simple characteristics (age, parity, education, marital status,
and area of residence) are recorded to provide a more
informative breakdown of observed patterns and trends.
However, our capacity to analyse prevalence trends attribu-
table to sexual behaviour change is limited by the lack of
linked behavioural information.2 The objectives of this study
are to assess the feasibility of collecting sexual behaviour data
during HIV surveillance in ANC clinics, and to establish
whether these data can provide information about the
correlates of HIV infection in this population.

Setting
The study site is in the Mwanza region of north west
Tanzania. Settlements in the area range from remote rural
villages to highly urbanised areas, such as Mwanza (popula-
tion 300 000), officially designated a city in 2000. The
Sukuma are the main ethnic group—the majority practise
subsistence agriculture, selling surplus produce in roadside
markets and urban areas.

The long history of HIV research in this part of Tanzania
provides good background data. Prevalence was measured in
the city ANC clinics3–7 and in Kisesa ward which hosted a
longitudinal community based study since 19948 9 providing
HIV prevalence comparisons between pregnant women and
the community.10 Estimates obtained from these sources
suggest prevalence in the city has been fairly stable since
1994, at around 12%, whereas in the adjacent semirural part
of Magu district, prevalence increased steadily from 6% to 8%
in the same time.4–8 11

METHODS
Two rounds of an experimental surveillance study were
conducted in 2000–2 in 11 ANC clinics: two in Mwanza city,
one in the district hospital in Magu town, four in rural
roadside settlements, and four in remote rural areas of Magu
district (fig 1). Data collection lasted 3 months in each
annual clinic round. Every woman attending ANC clinics for
the first time in the current pregnancy was eligible for
inclusion in the study (every third woman in the busy city
centre clinic). Special training was provided to health
workers conducting the interviews and to those collecting
specimens. Ethical approval was given by the Tanzanian
National Institute for Medical Research.

Verbal consent was obtained for interviews, conducted
before all clinical procedures. Refusals were not recorded
directly, but a check was made on the client volume of
participating clinics in the weeks in which interviews took
place. Tanzanian ANC protocols state that blood should
routinely be taken from all pregnant women for syphilis
screening, and treatment offered as necessary. This procedure
was followed in the study clinics, and partner notifica-
tion encouraged. Women gave separate verbal consent to the
phlebotomist to use residual blood from the syphilis screen-
ing for HIV testing, on the understanding that neither
they nor the phlebotomist would learn the result. The
protocol differed in this respect from standard national
surveillance procedures, where informed consent is not
required. Dried blood spots were used for HIV tests, using

Abbreviations: ANC, antenatal care; PMTCT, prevention of mother to
child transmission; RPR, rapid protein reagin; STD, sexually transmitted
diseases; STI, sexually transmitted infections; VCT, voluntary counselling
and testing
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Vironostika HIV-MIXT (Organon, Boxtel, Netherlands),
ELISA, and Enzygnost HIV1/HIV2 (Behring, Marburg,
Germany) for confirmation of positive results.

The questionnaire collected information on previous ANC
use, current residence, mobility, socioeconomic background,
pregnancy history, marital history, recent sexual behaviour,
partner’s sexual behaviour, family planning use and sexually
transmitted disease (STD) signs and symptoms. Women
received syndromic treatment if they reported symptoms of
STD other than syphilis. There were no programmes to
prevent mother to child transmission (PMTCT) in the study
clinics, but voluntary counselling and testing (VCT) was
available at Makongoro and Magu clinics—around 23
participants who wanted to know their HIV status were
directed there. The supervisor visited each clinic fortnightly to
collect completed questionnaires. Data were entered in
duplicate; automatic data editing included imputation for
certain missing or out of range values, based on consistency
with other information (for example, age at marriage derived
from current age and marriage duration).

Stata 8.112 was used for statistical analyses. x2 tests were
used to assess the significance of differences in the
distribution of risk factors at clinic level, and standard errors
were adjusted for clinic level clustering. Length of exposure
to risk was measured as the difference between current age
and age at first sex. For never married women exposure was
exclusively premarital; for ever married women it was broken
down into premarital exposure and exposure after first
marriage. Analysis was restricted to women under 25, since
most infections in this age group are fairly recent, and more
strongly related to recent behaviour.13 Continuous forms were
used for variables representing exposure time and clinic
prevalence.

We hypothesised that HIV status was determined by
factors operating at two levels: individual (level 1) and
community (level 2). Fixed effects logistic regression was
used in a multilevel model to identify the relative contribu-
tion of individual level correlates of HIV infection in the light
of background HIV prevalence and behaviour patterns.14 Each

clinic was treated as a primary sampling unit and robust
standard errors were calculated to allow for clustering, which
is also reflected in the adjusted Wald tests. Level 2 variables
were HIV and syphilis prevalence; average values of
behavioural and sociodemographic indicators for women
attending each clinic; and a categorical variable describing
clinic location. Co-linear combinations of variables were
excluded, and variables that did not show a relation with HIV
infection either in univariate or multivariate regression with
significance less than 30% are not reported.

RESULTS
A total of 7032 women (3689 under 25) participated in the
study; 1634 and 2055 were interviewed in rounds 1 and 2,
respectively. Only seven questionnaires could not be matched
with serological results because of identification code errors.
No systematic count was kept of refusals, but staff recall
fewer than five women declining the syphilis test. A
comparison of numbers interviewed with numbers registered
in eight ANC clinics where registers were available for
inspection showed 2180 registered and 2182 interviewed in
round 1; and 2264 registered and 2626 interviewed in round
2. The excess is the result of inclusion of women who went
for their first ANC clinics visit to a clinic that was not
participating in the study, and then switched to a study
clinic.

Overall, unweighted HIV prevalence was 10.2% in women
under 25 and 10.7% in all women, and changed little between
rounds. Prevalence was highest in city clinics and lowest in
those serving rural areas, but age patterns were similar across
sites, with rapid increases in the early twenties, and declines
after age 35. The only risk factor to show a substantial overall
change between rounds was syphilis prevalence, increasing
from 11.1% to 16.7% (x2

(1) = 23.4, pr,0.0001).
Notable differences were observed in socioeconomic and

behavioural characteristics of women attending clinics in
different sites (table 1). Women attending city clinics had
much shorter residence duration; proportions with secondary
education and in polygamous marriages show steady
gradients from remote rural to city clinics. The proportion
sexually active before 15 was highest in remote clinics
followed by city clinics. Higher fractions of women attending
city and roadside clinics were past users of condoms and
contraceptives. Syphilis prevalence was higher in rural
clinics. Women in city and roadside clinics are more likely
to report more than one sexual partner in the course of the
last year, but higher proportions of women in rural clinics
report that their male partners had more than one partner—
partly explained by higher rates of polygamy in these areas.

Correlates of HIV infection: individual level factors
Logistic regression results assessing the influence of selected
variables on HIV status are shown in table 2. Figure 2 shows
that in young women lengthy premarital exposure is riskier
than equivalent years of exposure after marriage. Current
marital status loses its explanatory value when past exposure
time in different marital status categories is controlled. In the
crude analysis, working in subsistence agriculture and
attending a remote rural clinic are associated with low odds
of infection, whereas past or current urban residence and
having a secondary education carry increased risk, only past
urban residence retains a strong association with increased
risk in the multivariate model.

Having a partner less than 10 years older was associated
with low odds of infection, even when other explanatory
variables were considered. However, partner’s age was
incompletely reported: 23% of young married women did
not know their husband’s age; 89% of single women and 40%
of the previously married did not know the age of their
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Figure 1 Location of ANC clinic facilities participating in experimental
surveillance. Key to clinic names: MK, Makongoro; IG, Igoma; KS,
Kisesa; WS, Welamasonga; IJ, Igekamaja; NY, Nyanguge; KH,
Kahangara; MA, Magu; KB, Kabila; NS, Nassa; ML, Mkula.
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partner. Those who did not know their partner’s age had
similar crude odds ratios (OR) for HIV infection to those
whose partner was more than 10 years older (1.7 and 1.8
respectively) and similar adjusted OR (1.5 and 1.6), which
justified grouping them together in the analysis. Women who
knew their partners were younger might have lower odds of
HIV infection because they have more stable relationships
and know their partners better, or because their partners
have been less exposed to infection risk.

Other sexual behaviour variables (such as having more
than one sexual partner) which did not have a strong
association with HIV status, either alone or in a multivariate
model, nevertheless had OR which suggested that they acted
in the expected direction. The exception is age at sexual
debut, which is not important in the crude analysis, but is
positively correlated with HIV risk in the full model.

Condom use is positively related to HIV risk, and is also a
marker for risky behaviour: only 11% of women with one
sexual partner last year had ever used a condom, compared to
30% of those with two sexual partners, or 39% of those with
three or more (x2

(2) = 218, pr,0.0001). The correlation of
condom use with partner’s risk behaviour was weaker: 11%
of women who believed themselves to be their husband’s
only sexual partner had ever used a condom, compared to
15% of those who believed their husbands had other partners
(x2

(1) = 12, pr,0.0001). Condoms are not generally regarded
as a method of family planning: 70% of 880 women who
reported having used condoms said they had never used
family planning.

Correlates of HIV infection: clinic level factors
Remote rural clinic location was associated with a lower OR
in the crude analysis; however, when background prevalence
is controlled for clinic location becomes unimportant.
Syphilis prevalence and clinic level behaviour measures were
not associated with increased risk, but the community level
measure of mobility appeared influential in both crude and
adjusted models. The most important clinic level factor with

Table 1 Characteristics of ANC clinic users under 25 by clinic site: percentage of total (n)

Characteristic

Rural Urban
p Value
for x2Remote Roadside Town City

Number of clinics 4 4 1 2
Number of women 705 1042 656 1286
HIV prevalence 6.0 (42) 10.3 (107) 9.0 (59) 13.0 (167) 0.017
Residence

Resident ,1 year 27.7 (195) 31.8 (331) 32.2 (211) 51.9 (668)
Resident 1–5 years 24.8 (175) 21.1 (220) 22.3 (146) 29.3 (377) 0.000
Resident 5+ years 7.4 (52) 7.1 (74) 7.9 (52) 6.3 (81)
Always at current residence 40.1 (283) 40.0 (417) 37.7 (247) 12.4 (160)
Current urban residents 0.7 (5) 0.2 (2) 46.0 (302) 96.5 (1241) 0.000
Previously urban resident 10.2 (72) 14.7 (153) 24.7 (162) 55.9 (719) 0.000

Age
Age ,18 10.1 (71) 10.8 (113) 9.5 (62) 11.4 (147) 0.520

Marriage
Never married 21.6 (152) 20.2 (210) 11.7 (77) 35.8 (460)
Currently married 76.2 (537) 77.5 (808) 87.5 (574) 62.9 (809) 0.055
Formerly married 2.3 (16) 2.3 (24) 0.8 (5) 1.3 (17)
In polygamous marriage 11.2 (79) 10.0 (104) 6.1 (40) 3.9 (50) 0.028

Education
None 21.1 (149) 13.9 (145) 16.5 (108) 11.4 (147)
Incomplete primary 24.0 (169) 22.8 (238) 17.1 (112) 19.4 (249) 0.008
Completed primary 53.2 (375) 59.7 (622) 61.1 (401) 61.9 (796)
Some secondary 1.7 (12) 3.6 (37) 5.3 (35) 7.4 (95)

Occupation
Peasant 97.2 (685) 86.0 (896) 81.6 (535) 20.5 (263) 0.000

Other STD
Positive syphilis (RPR) 15.3 (108) 21.3 (222) 9.3 (61) 10.5 (135) 0.057
Self reported STI 3.3 (23) 6.5 (68) 4.6 (30) 10.2 (131) 0.000

Start of sexual activity
Sex before age 15 10.5 (74) 7.4 (77) 4.1 (27) 8.2 (105) 0.003
Sex before marriage 55.3 (390) 67.4 (702) 65.5 (430) 71.5 (919) 0.171

Sexual precautions
Ever used family planning 5.1 (36) 8.9 (93) 6.1 (40) 16.6 (213) 0.001
Ever used condom 7.7 (54) 15.6 (163) 13.3 (87) 18.7 (241) 0.044

Sexual partners
Partner ,10 years older 47.0 (331) 53.1 (553) 63.4 (416) 44.2 (568)
Partner 10+ years older 9.4 (66) 10.7 (104) 10.0 (70) 10.3 (133) 0.098
Partner age not known 43.7 (308) 36.9 (384) 25.9 (170) 45.5 (585)
More than 1 partner last year 5.2 (37) 9.5 (99) 4.7 (31) 13.1 (168) 0.055
Partner had .1 partner last year 23.7 (167) 26.4 (275) 14.3 (94) 18.8 (242) 0.009

RPR, rapid protein reagin; STI, sexually transmitted infections.
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Figure 2 HIV prevalence in ANC clinic attenders aged less than
25 years, by duration of exposure before and after first marriage.
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Table 2 Crude and adjusted odds ratios for HIV infection in 3689 women under 25

Explanatory variables

Crude Adjusted

OR 95% CI p Value OR 95% CI p Value

Individual level
Residence

Current urban (1550) 1.59 1.15 to 2.19 0.008 1.18 0.69 to 2.02 0.532
Past urban (1106) 1.77 1.39 to 2.25 0.000 1.44 1.12 to 1.87 0.006
Resident less than 1 year (1405) 1.13 0.85 to 1.52 0.373 1.11 0.82 to 1.49 0.476

Marriage
Never married (899) 1.37 1.01 to 1.89 0.85 0.61 to 1.26
Currently married (2728) 1 0.115 0.743
Formerly married (62) 1.23 0.46 to 3.27 1.09 0.41 to 2.94

Education
None (548) 1 1
Incomplete primary (768) 1.46 0.86 to 2.50 0.104 1.49 0.86 to 2.61 0.288
Complete primary (2194) 1.32 0.93 to 1.86 1.30 0.88 to 1.92
Some secondary (179) 2.00 1.05 to 3.79 1.51 0.77 to 2.97

Occupation
Peasant (2379) 0.60 0.45 to 0.80 0.002 0.73 0.57 to 0.94 0.016

Sexual precautions
Ever used family planning (382) 1.31 1.05 to 1.64 0.021 0.90 0.71 to 1.13 0.312
Ever used condom (545) 1.85 1.27 to 2.69 0.003 1.52 0.96 to 2.40 0.071

Other STI
Positive syphilis (526) 1.22 0.84 to 1.76 0.281 1.22 0.87 to 1.72 0.225
Self reported STD (252) 1.52 1.02 to 2.27 0.040 1.24 0.82 to 1.89 0.289

Sexual partners
Partner ,10 years older (1868) 0.60 0.48 to 0.75 0.000 0.58 0.45 to 0.76 0.001
More than 1 partner last year (335) 1.38 0.79 to 2.40 0.237 1.04 0.58 to 1.89 0.885
Partner had more than 1 partner (778) 1.23 0.93 to 1.62 0.144 1.16 0.89 to 1.50 0.261

Sexual exposure
Age* 1.11 1.07 to 1.15 0.000 (co-linear)
Years premarital exposure* 1.15 1.09 to 1.22 0.000 1.20 1.12 to 1.28 0.000
Years since first marriage* 0.97 0.93 to 1.02 0.263 1.09 1.04 to 1.16 0.003
Age at sexual debut* 1.00 0.90 to 1.06 0.904 1.10 1.02 to 1.17 0.011

Clinic level
Type of site

Rural remote (705) 1
Rural roadside (1042) 1.81 1.09 to 2.99 0.000 1.26 0.90 to 1.77 0.857
Urban town (656) 1.56 1.34 to 1.80 1.02 0.62 to 1.67
Urban city (1286) 2.36 1.87 to 2.96 0.59 0.17 to 2.04

Risk of infected partner
HIV percentage prevalence* 1.08 1.05 to 1.12 0.000 1.15 1.04 to 1.26 0.009
Syphilis percentage prevalence* 0.98 0.93 to 1.03 0.368 0.96 0.83 to 1.08 0.200

Behaviour profile
Mean partners in last year* 1.98 0.72 to 5.47 0.172 3.36 0.93 to 10.94 0.093
Percentage with no premarital sex* 0.99 0.98 to 1.00 0.180 0.96 0.92 to 1.01 0.089

Mobility
Percentage resident ,1 year* 1.02 1.01 to 1.04 0.010 1.02 1.00 to 1.04 0.035

*Continuous variables.

Table 3 Comparison of ANC clinics surveillance results with community based survey,
Kisesa Ward

Community based survey, 1999–2000

ANC clinic
surveillance 2000Both sexes Women

Women who
gave birth
1999–2000

Number
Remote 1753 969 310 151
Roadside 1993 1196 338 186

HIV prevalence, %
Remote 5.5 5.7 4.8 4.6
Roadside 11.0 12.4 11.7 11.3

Ever use a condom, %
Remote 9.9 3.1 3.6 2.7
Roadside 17.6 6.8 8.9 10.2

Non-marital partner last year, %
Remote 6.5 4.1 3.3 4.6
Roadside 9.9 6.0 3.9 8.1

Median age at first sex
Remote 15.9* 15.7* 15.5�
Roadside 16.5* 16.1* 15.7�

*Calculated using current status data; �calculated from retrospective report.
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respect to individual risk is the overall prevalence of HIV in
clients of all ages. When this is controlled even some of the
individual level factors, such as client’s current residence lose
their explanatory value.

Although no relation emerged between HIV infection and
individual level mobility (residence change in past year),
mobility may be important as a clinic level variable
(proportion resident less than a year). This may be because
of a specific change in one clinic: Kisesa clinic recorded a
large increase in the proportions previously resident in an
urban area (from 5% to 22%) and in HIV prevalence (from
10% to 26%). Between rounds a temporary housing centre
was established in the neighbourhood for road building
workers, whose partners used the clinic facilities. In Kisesa
centre, but not in other clinics, there was a strong positive
association between HIV status and individual recent
residence change.

Syphilis prevalence increased markedly between rounds in
just three clinics: Magu (from 2% to 15%), Makongoro (3% to
9%), and Nyanguge (13% to 32%), and these three clinics also
reported around 30% higher numbers of interviews and blood
tests than first visit ANC clinics registrations. However there
were no corresponding increases in sexual behaviour risk
indicators, and HIV prevalence actually declined slightly
(from 12.3% to 10.5%) in these clinics. Excluding round 2
sessions in these three clinics did not alter the OR in the
multivariate analysis.

Comparison with population based estimates
Table 3 compares measures from the population cohort study
in Kisesa ward,8 the catchment area for Kisesa,
Welamasonga, and Igekamaja clinics with results from ANC
clinics surveillance. This table includes women of all ages,
and although numbers in the ANC clinics sample are rather
small, the general agreement is quite good, particularly for
HIV. With respect to sexual behaviour, differences between
remote and roadside locations are the same in both data
sources, and ANC clinic clients report similar levels of
condom use and non-marital partnerships to women in the
community, but slightly higher levels than women inter-
viewed in the community based survey who gave birth in
1999–2000.

DISCUSSION
Sexual behaviour data collected in ANC clinics were reason-
ably complete, plausible, and internally consistent. Statistical
analysis showed the most important risk factors were
duration of exposure to sexual activity, especially premarital
sexual activity, having a partner who was more than 10 years
older (and thus exposed for longer), past residence in an
urban area and current residence in the catchment area of a
clinic with high HIV prevalence. The relation between urban
residence and HIV risk is a common finding, and other
studies have noted the importance of large age differences
between sexual partners in facilitating the spread of HIV.15

Decomposing the effect of age on HIV infection into
duration of sexual exposure before and after marriage is an
improvement on analytical procedures that consider only
current marital status. No information was available about
time spent after the end of their first marriage by pregnant
women who had been widowed, separated, or remarried. It is
likely that years of exposure in these categories carry
different levels of risk to exposure within first marriage—in
future studies it would be useful to include questions on age
at end of marriage to further refine measurement of exposure
time.

Many studies have shown HIV prevalence in ANC clinics
corresponds closely with prevalence for both sexes in clinic
catchment areas,10 16 but use of a clinic level variable to

measure the risk of encountering an infected partner is also
an important methodological advance.17 18 Other clinic level
variables did not add to the explanatory power of our model,
even though there were clear behavioural differences
between clinic populations,19 but geographical interpretation
of the results is limited by the fact that some of the women
came from outside the notional clinic catchment areas

Ethical and practical objections20 have been raised to the
use of surveys about sexual behaviour in ANC clinics settings,
on the grounds that introducing non-routine procedures
(such as interviews) that do not directly benefit the mother,
entails the need for obtaining informed consent, which
increases refusals and decreases representativeness. In this
study refusal rates were extremely low for both specimen
collection and interview. The possibility remains that some
women may have avoided using these clinics during the
study, though probably in smaller numbers than those
attracted by the availability of syphilis testing.

In round 2, interviewed numbers were higher than
registered numbers, because women who attended a non-
study ANC clinic earlier in their pregnancy were not
registered as first time attenders in study clinics. Switching
ANC clinics during pregnancy was thought to be associated
with provision of syphilis tests in the study clinics, knowl-
edge about the availability of these tests having spread to
adjacent clinics between the two rounds. Representativeness
of these results may have been compromised by inclusion of
women whose nearest ANC clinic was outside the study area,
particularly in the second round, although overall syphilis
prevalence is almost identical in those women who were
recorded as repeat attenders in round 2 compared to those
attending for the first time.

The clinics participating in this study are a convenience
sample—not chosen to be representative of Mwanza and
Magu districts. Their catchment populations are not defined,
so it is not possible derive an estimate of HIV prevalence for
the community as a whole by weighting the data. However,
the close correspondence between ANC clinics and commu-
nity data collected in Kisesa ward validates these reports, and
suggests that denial of risk behaviours does not happen to a
greater extent in women interviewed in ANC clinics than in
other survey settings. ANC clinic women actually report
slightly higher rates of risky behaviour—for example, higher
proportions with a non-marital partner last year—possibly
because many marriages occur when pregnancy is confirmed
after an ANC clinic visit. Complete denial of sexual activity,
an error that biases estimates of age at first sex in community
based interviews of young women,2 does not affect ANC
clinics data collection. The plausible regression analysis
results, showing a strong relation between infection risk
and sexual exposure time before and after marriage suggests
that the retrospective reporting of ages and dates is of
reasonable quality.

The correlation between HIV and syphilis infections was
not as strong as we had expected. Syndromic management of
STI has been available in this area since 1997, which may
have depressed the proportion of active syphilis cases.
Routine testing and treatment of syphilis in ANC clinics
before this study was concentrated in the urban clinics where
HIV prevalence is higher.

Behavioural interviews in ANC clinics could be part of a
second generation surveillance1 strategy, making sexual
behaviour data collection an inexpensive, routine activity.
Data on sociodemographic and behavioural characteristics of
clinic populations may help to explain changes over time or
persistent differences between clinics. Multilevel statistical
analysis would be possible at national level if individual data
from participating clinics were pooled, rather than adding
aggregate tables.
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As PMTCT programmes are introduced into selected
antenatal clinics, the characteristics of pregnant women
who participate in surveillance may change and this will
affect the validity of HIV trend data from these sites.21 22

Background behavioural information will make it possible to
identify such changes and adjust surveillance data from
PMTCT clinics to make it more representative.17

Given the interesting findings that have emerged from this
modest survey, it would be useful to repeat a similar exercise
in the same clinics after a longer interval, during which larger
changes may occur in behaviour and HIV prevalence.
Interpretation of ANC clinic surveillance in other parts of
Tanzania could be improved by adding simple questions to
existing protocols, to yield indicators of sexual risk behaviour
without appearing unduly intrusive in the ANC clinic
context.
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Key messages

N Behavioural surveillance in antenatal clinics is feasible,
ethical, and efficient and can be used to produce
reliable data in a routine fashion

N Sexual behaviour data from antenatal clinic attenders
in HIV sentinel surveillance clinics can be individually
linked to HIV status data, and used to interpret HIV
results, helping to explain interclinic differences and,
eventually, time trends

N Statistical analyses of the relation of HIV status to
sociodemographic and behavioural data should incor-
porate measures of exposure to risk, both at the
community level (for example, average prevalence in
the clinic population) and at the individual level (for
example, time duration since start of sexual activity)
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